Abstract. In this study, a Sine-Gordon expansion method for obtaining novel exact solutions of extended shallow water wave equation and Fokas equation is presented. All of the equations which are under consideration consist of three or four variable. In this method, first of all, partial differential equations are reduced to ordinary differential equations by the help of variable change called as travelling wave transformation, then Sine Gordon expansion method allows us to obtain new exact solutions defined as in terms of hyperbolic trig functions of considered equations. The newly obtained results showed that the method is successful and applicable and can be extended to a wide class of nonlinear partial differential equations.
Introduction
Over the run of humanity history; people are taken their attention on sciences or engineering because of their deeply curious nature. They believe that patterns in all of nature can be discovered with the help of using intellect. Where at the laws of the natural and physical world are generally modeled in the form of evolution equations, searching the solutions of evolution equations is become one of the main areas of scientific works [1] . During the years, various new techniques are developed for solving evolution equation [2] [3] [4] [5] .
The aim of this study, to investigate solution of extended Shallow Water Wave equation and Fokas equation with the help of the Sine Gordon expansion method which is a useful and popular tool for constructing exact solutions.
Sine-Gordon expansion method
This section is cover a simple definition of the Sine-Gordon expansion method. Firstly, let us take into consideration the general Sine-Gordon equation given as 
When 1 a  is taken, the Eq. (2.4), the basic form of Eq (2.1) is finally found as follows
Then, the solutions of the Eq. (2.5) can be found as follows
Where the integration constant is taken as 0 p  . Thus, the general form is expressed of nonlinear PDE with two variables as following   , , , , , ,..., , 0
and using the transformation given as
we obtain a nonlinear ordinary differential equation
In a similar way followed above, it is assumed that the solution   U  of the nonlinear equation given in Eq. (2.10) can be formed as follows
Assuming that the wave solutions of Eq. (2.11) can be written in the following form: 
where , , 
And integrating twice with respect to  Eq. 
where 2 u is the highest order nonlinear term and u is the highest order derivative. Balancing them leads us to obtain 2. m  Thus the solution is obtained as
We insert Eq. 
substituting these coefficients into Eq. (3.5), produces the following solution: 
Extended Shallow Water Wave Equation
Extended shallow water wave equation reads [7] :
where 
Conclusions
Under investigation in the present study, we investigate new solutions to the wellknown extended Shallow Water Wave equation and Fokas equation. Sine-Gordon expansion method is adopted to carry out this goal in a straightforward manner. With the assistance of the considered method, we construct novel and general solutions including hyperbolic trig functions. 3-dimensional of each solution obtained in the paper is illustrated in the study. As a result, the effectiveness and helpfulness of the Sine Gordon method deal with the nonlinear higher order equation is proved. The method can be used for constructing various nonlinear evolution equations in future studies.
